Introduction
In 2006, a smokeless tobacco product called snus was introduced in the United States. Modeled after a Swedish product, snus is a spitless tobacco sold in small pouches available in various flavors, such as frost and spice. Although snus contains a number between snus and other forms of tobacco use, we examined differences in prevalence of snus use between adolescent users of cigarettes, chew, and cigars and nonusers of the respective products.
Methods

Participants
Participants were 8,472 6th-through 12th-grade students attending 55 public schools in Texas; 50.8% were female; and 38.1% were European-American, 7.7% were Black, 48.4% were Hispanic, and 5.8% reported another ethnicity. Surveys from an additional 307 students missing substantial amounts of data were eliminated from this sample.
Procedure
Data were drawn from the 2009 Texas Youth Tobacco Survey, which oversampled a stratum of local school districts in 11 Texas counties involved in a state-funded tobacco prevention and control project. Classrooms were randomly selected proportionate to the enrollment of each district, and a minimum of two classrooms per grade were selected for each district. In late fall 2008 and spring 2009, students voluntarily completed the 87-item paper-and-pencil anonymous survey in their classrooms during class time.
Measures
Demographic variables included gender, race/ethnicity, grades in school, and age in years. Snus use was measured by "Have you ever tried using spitless tobacco such as Skoal Dry, Camel Snus or Marlboro Snus?" Responses included "Yes," "No," and "No, never heard of it." "No, never heard of it" was collapsed with "No" to create a dichotomous variable.
Behavioral risk factors of cigarette, chewing tobacco/snuff/ dip, and cigar/cigarillo/little cigar use were modeled after the Centers for Disease Control and Prevention's (CDC's) items (Starr et al., 2005) assessing past thirty-day or current use. The dichotomous current use variables were coded as "1" if the product was used on at least one day in the past thirty days. An additional dichotomous variable ("Yes" or "No") regarding lifetime alcohol use asked students "Have you ever had more than just a few sips of beer, wine, wine coolers, or other liquor to drink? (Not including for religious purposes)." Finally, four intrapersonal variables assessed students' perceptions of the danger associated with snus, cigarettes, chew, and cigar use ("How dangerous do you think it is for a person your age to use ___?"). The items were scored on a scale from 0 (Not dangerous at all) to 3 ( Very dangerous).
Data Analysis
Tobacco use varies considerably between schools (Aveyard, Markham, & Cheng, 2004) . Because failure to account for betweenschool variability may bias resulting estimates (Raudenbush & Bryk, 2002 ), study hypotheses were tested using mixed-effects regression models in SAS v. 9.2. Mixed-effects regression models account for the nesting of students within schools and for the variability in the dependent variables between students and between schools (Raudenbush & Bryk, 2002) . To verify the use of such models, the intraclass correlation coefficient (ICC), a measure of the proportion of variance explained by between-school variability, was computed for the behavioral and intrapersonal factors presented in Tables 1 and 2 . The ICCs ranged from .01 to .08, justifying the use of mixed-effects models (see Kreft & de Leeuw, 1998) .
For all models, school was specified as a random effect; the independent variable was the dichotomous snus use variable; and the dependent variables were the demographic, behavioral, and intrapersonal factors. Separate models were conducted for each dependent variable, given the goal of the study to examine differences between snus users and non-snus users on each of the factors. Moreover, for the dependent variables that were dichotomized, the regression estimates in Tables 1 and 2 approximate prevalence of the factors in snus users as compared with non-snus users. Missing data for each of the factors varied from 0.1% to 9.2%; thus, although the overall sample size was 8,472, individual models varied.
Results
Overall, 7.1% of the sample reported ever trying snus. Snus users differed from non-snus users on all demographic, behavioral, and intrapersonal factors (see Table 1 ). In comparison with non-snus users, snus users were more likely to be White, male, older, and performing poorly in school. For example, 76.6% of snus users were male in comparison with 47.1% of non-snus users. Additional findings indicated that prevalence of past-month cigarette, chew, and cigar use and ever use of alcohol was significantly higher among snus users than among their nonsnus-using counterparts. Snus users also reported significantly less danger associated with use of snus, cigarettes, chew, and cigars than non-snus users.
Given that prevalence of snus use was higher among males than among females, follow-up analyses were conducted to assess if there were gender differences between snus users and non-snus users on the behavioral and intrapersonal factors. Two-way Snus Use × Gender interactions were significant for current cigarette (estimate = 0.09, 95% CI = 0.01, 0.17) and current chew (estimate = −0.09, 95% CI = −0.13, −0.05) use but not for cigar or alcohol use. Two-way interactions were also significant for danger associated with snus (estimate = 0.30, SE = 0.08, p = .0002), cigarette (estimate = 0.24, SE = 0.08, p = .0029), cigar (estimate = 0.18, SE = 0.08, p = .0369), and chew (estimate = 0.30, SE = 0.08, p = .0004) use. Examination of the data stratified by gender (see Table 2 ) indicated that female snus users reported a higher prevalence of current smoking than male snus users, whereas female non-snus users reported a lower prevalence of smoking than male non-snus users. Alternatively, male snus users and non-snus users reported a significantly higher prevalence of chew use than their female counterparts. Moreover, in comparison with male snus users, female snus users reported more danger associated with all four tobacco products, whereas male and female non-snus users reported similar levels of danger.
While high school students are more likely than middle school students to use tobacco (CDC, 2010), it was not possible to examine differences in snus use between middle school and high school students using mixed-effects regression because school was used as the random effect. However, use of chi-square analysis to examine these differences indicated that high school students were more likely than middle school students to use snus, c 2 (1, n = 8,479) = 36.01, p = .0001. Sixty-eight percent of high school students used snus in comparison with 32% of middle school students.
Finally, mixed-effects regression was used to examine prevalence of snus use among current users of cigarettes, chew, and cigars compared with nonusers of the respective tobacco product. In comparison with nonusers, current users of other forms of tobacco were significantly more likely to try snus (p < .001 for all analyses). Twenty-five percent of current smokers in comparison with 3.9% of nonsmokers tried snus. Similarly, 46.4% of current chew users and 29.9% of current cigar users tried snus in comparison with 4.1% of non-chew users and 4.2% of non-cigar users, respectively.
Discussion
Findings extend existing research by showing that although snus use among participating adolescents was relatively uncommon, users were homogenous in terms of gender and grade level. More than 75% of snus users were male, and 68% were in high school. Snus users were also more likely than non-snus users to be White. The demographic characteristics of adolescent snus users are similar to those of adolescent chew/spit users (Coogan et al., 2000) and adult snus users in the United States (Biener et al., in press ). Findings also corroborate study hypotheses indicating that the prevalence of health-compromising behaviors such as other tobacco and alcohol use and poor performance in school were higher for snus users than for nonsnus users. Moreover, snus users, particularly male snus users, perceived less danger associated with using snus and other tobacco products than non-snus users. Findings from this study are consistent with problem behavior theory (Jessor & Jessor, 1977) , indicating that risk behaviors tend to cluster.
Further results indicated that current users of cigarettes, chew, and cigars had a higher prevalence of snus use than their peers. Only a small percentage of adolescent non-tobacco users ever tried snus. Given the cross-sectional nature of the current study, it is not possible to discern if snus is being used as an alternative to other tobacco products or if it introduces youth to other products. Moreover, findings from longitudinal studies are mixed, with some indicating that smokeless tobacco use does not serve as an introduction to cigarettes (Foulds et al., 2003; Kozlowski, O'Connor, Edwards, & Flaherty, 2003) and others reporting that it elevates risk for the subsequent uptake of smoking (Severson, Forrester, & Biglan, 2007) . Because snus is marketed as an alternative to cigarettes (see , additional studies that track the use of snus in conjunction with other tobacco products should be conducted. Additional studies are particularly warranted, given that American snus became available in the study communities in the spring of 2009 when the survey was conducted. As marketing efforts and awareness of this alternative form of smokeless tobacco increase, snus use among adolescents may also increase.
To our knowledge, this is the first study to examine snus use in U.S. adolescents and as such lays the groundwork for subsequent research. However, it has limitations. First, the sample was limited to Texas students, and as such, results may not generalize to other populations. Future studies should recruit adolescents from a wider variety of communities across the SEs, rather than 95% CIs, are reported for all intrapersonal factors because they were scored on a continuous scale from 0 (Not at all dangerous) to 3 (Very dangerous).
United States. Because tobacco use rates may vary considerably across these communities, future studies should account for both between-school and between-community variability. Second, the cross-sectional design makes it impossible to disentangle the nature of associations between snus and other tobacco products. It is not clear if snus use precedes the use of other tobacco products or if other tobacco use precedes snus use. Longitudinal research is needed to map the trajectories of snus and other tobacco and drug use. Third, data were drawn from an existing surveillance survey with limited items. Participants responded to one item about snus use that required recognition of the brand names of three products, which may have resulted in overestimation of actual use in the sample . Findings call for additional research that answers questions such as, "Where is snus being obtained and why is it being used?" Future studies should investigate determinants and consequences of snus use in U.S. adolescents, with efforts to strengthen interventions aimed at preventing and reducing tobacco use among middle and high school students. This type of surveillance research can also inform the implementation of tobacco use regulations by identifying who is using snus (Biener et al., in press ).
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